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mmm 

fafo&m & mn l x mzTwmjkT$mtM-skw±ttnm<z>±iz 1 1 uggft 

mis m&.&m zmnvx mmrMmx. & mmmnm±unm <d± iz 1 1 mmt 

m% fam&m *mfi hxmurmm&rfmum^±unm<D±\z i 1 lmmit 
mm t&vo^mibm & s * s * ^ y #m t ? « 1 1 ibim: 

Cii^^4] sffiar^w^^-r^x^^y^ i o o o°c~i 2 0 o°c© 
*#T"eff*Jti«, z t *ftfflt.-?z>m&m 1 ~3 (D^-rn^zmm^iumm 

[»#^5] BiffB^fflllhM^Jltt, Fe, Co, Ni, Cr, Mo, W, Ag, Rh& 
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[2P£©#iffl&H™ 

[0 0 0 1] 

mm±(Dmm^m 

mmt^it^m^mi^m<D^1Smt.hX. «#ffl/ifcR (Epitaxial Lateral 
Overgrowth) iS&MV^fcfSjg^TiSOTgScKlCWrS. 
[0 0 0 2] 

e>tlT^§ 0 ^WPFl 0 - 3 1 2 9 7 1 #(C|g^$4xS J:e)lC, 

Si0 2 ^ if <Df&-&$\i±ttWfr e&^V^Mfc^-x^LTfc^, V* ? (Z>5& 

, S* JttC(£ifi*BSUI b Tm&Z ft tz. 1 1 I&gft*f*-ft^»¥##JS#fl! 

it^m^mi^m<D^^ a ^^^^<^^B^vmn^ft^^(Dx&^ 0 

[0 0 0 3] 

[#pji u j: e> i: -t & mm ] 



ffilE^ 2001-3031204 



#2000-18939 1 



&mw&& n &z$m%fa&&mzj: summit® &4t&m¥m<bm<DMf&zm 
mj o #&ic tut . mfriz 1 1 immtya&it&m^mftm & < £ 

. ®S«il©MSIii4 o otc~5 o o:cgltfe5^i:^?), S^©^U 

mtZfrZH. T^Wl (1 0 0 0TC: W&Z V- — y?) -i&U (5 0 0°C : i&ffi. 

mmm<Dmm -^u a o o o°c : rmmcDmrn.) *m&mmum<D 

[0 0 0 4] 
[0 0 0 5] 

±mm^,(Dm^mx^t, ft*<D£?izi&uMmmzmf&?z><DT*i l $&<. m 

¥mifrm<Df&£ktffit>nz> 0 tot, '&m(Di:?izmffi.<D>7 v-=-y<rmzi&u 
Mmm<D&&*2^zr~foizmwim.mz&T2i£2>ztte<. 
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[0 0 0 6] 
[0 0 0 7] 

mm&<D&8>&m'&ifi s tm&&w±"e7 o~io o%&-x\***-^--«3i, 3 o 

1 X Ga Y In l-X-Y N (0<X<1, 0<Y<1, 0<X+Y<1) T'^t 
3£34l£H7C&©ft^»¥3!«i^ A1 x Ga l-X N (0<X<1) T'^^ti 
6=5^®-ffc-£^¥#ftU MtHCAlN, G a N&tf I nNtf^SiflS. if77 

[0 0 0 8] 



2001-3031204 



#2000—189391 

2 n m*it^5. Zl<Z>M$ffl ( Jl^fC J: o T MT*&6) 

<tt30~10 0%T*&*J, 3g£3£tC#* L<&70~10 0%-e&«g> o 
roMffi©£i!)SIii^ffi^ffi±T'7 0-1 0 0%t'&5t, 01 

[0 0 0 9] 

^^b^^-^W^S^^K^jtcisi^M/KT'feS^M (l l 5 0'CSI) ic 

5T«Itt*©i^lC^an6. HP*>, TifiJf G a N£ UT^3lC 

iSa^lCV A (Mg) £ K-y-T5£> MOC VDgfCJ: U^i^ 
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$££7^0) 13 & *\ £ £ 6 IZ h X -e © fe #> (C L V ^#*g»#M 

^£4"l6„ 3g{C£?£ LVMVIgCD K-^SWU 5 X 1 0 2 0 /cm 3 t'feiJ, JgtC 
HJC*?*L<tt, 10 21 /cm 3 tS)»J, it^tKH 5xi0 21 /c 
m 3 

[0 0 10] 

#2§Wd&, SfcO^SfffiK (#JM2 000-04122 2) iCfcV^, -fr? 
^ICoVnT(D|*J^$:^oTVn^ 0 ^OtfiT% ffiM (113 Ot;) , Kj? 1 . 5 

v m(Dmm9- -wm<z> a i Nz-y-yr^ rmwzm^^t^mmi^-vit 

[0011] 

T*fiJ»# 1 1 ijfcgfls^awt^^tt £ fc *i#t/gf =fc no c < i 1 i«jg<ft 

UV*. i|^®liIII^^^^^^^©^^T'=bA 1 X G a x _ x 
N (0£x£l) fr&fcSfcCDfc-tSZlfcjWi L<, 3g{C#£ L< teA 1 NT* 

V)V n-V A&Xfmfc ZyZKft P>38«tl * 1 «X 2 «Jg*_trt* ib & S % (7) -r 
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=& * & as^ & y * < mm. t*£ s „ 

[0 0 12] 

^1 (Z)iil«Jii:^2(7)*i^®^«|Bl-(Z)7lB^T^oT ; fo, M^Si^feot 

It, #i¥7 - 2 6 7 7 9 6#&$B2&tf#l» 
¥9 - 1 9 9 7 5 9#^#$r#m$tlfeVN D 
[0013] 

m^m±un t. .tie 1 1 iiggft4&#fl:^«f¥###£«±x & a ^ 7 

, MtbT©Fe, Co, Ni, Cr, Mo, W, Ag&tfRh, &MSMt% 
tlTOFe, Co, Ni, Cr, Mo, W, AgWRhfflttt, WLitmhL 
lt©S iO x , MtflCgffcifefc It© S i N x fre>jB«*lS4>fc< 1 ig© 
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mn&mf&ztifi'vg&a 0-31297 1 

itfflffit. IT, Si0 2 , S i N x #W£*lT^£= I6O0JSM« 
3t£S*«8*?St£ 88«^fS^ (1999.9) 2 P-W- 5iCj:titf, ^>^'Xt> ( 

, ^%mx^%Lt=.%-&mmzmmx%z>&o\ztez> 0 

[0014] 

(Dm.^km±ttmm*:mth, m^x. ^sm^i & f ©^i^e, x ^ f > ^ 

[0 0 15] 

±t30) j: e> ic u xrmmmm(D-m\z^.^m±mm u 1 1 iis 

r ricin^^c^'fb^tW^iiii-^i: LTA i x Ga Y in 1 _ x 

_ Y N (O^X^l, O^Y^l, O^X+Y^l) XmZtl. A1N, GaN 
Stfl nNO^fc^S2^, Al x G ai _ x N, A 1 x I n 1 _ x N&t>*G 
a x In l-x N (M^^tO^xgl) tf)V>;bt$>£ 3^£&-g-r& 0 II 
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iMKm<D-3Z#uy (B) , ^U^A (Tl) ^T'fi^lt^<, 

mm (N) CD— ffl$fcy> (P) , fcjR (As) , 7>7=Ey (Sb) , t^XTX 

(b i ) *n?«sn?£*. 

0 ni^ltttbt, Si, Ge, Se, Te, C^&JgHS^fctf-egS. P 
§?^M^»ilL/T> Mg, Zn, Be, Ca, Sr, B a %£fflV^ Z. £i$X£Z> 

*Bf£:R& (MOCVD© M&©#^i»*§llJ»;BSS (MBES) , /\5> 

K^^i^s^ (hvpes) , xa*-/#&, -i*yzr\s-7-4 i/trm* 

[0 0 16] 

fit, »*"tSfiJc«iH«^e>««LfciiiiSSftft^fc 

o 

i©J:e»JC*»reiCJ:4xtf, (ELOS) IC J: S litlS 
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[0 0 17] 
[0 0 18] 

m -.mm,-. k-^°> h {mm) 

myt&nm 1 7 

Pif5f KI 16 : p — G a N :M g (0.3#m) 

HS^Ji 1 5 : 

*^-#FJS : In o. 15 Ga 0. 8 5 N (3.5nm) 

/1U7I : GaN (3.5nm) 
i^FlilA'JTlOi 'JILl : 1—10 



n-GaN: Si (4/tm) 
S i O 2 (7.5nm) 

A 1 N (60nm) 

V-yr^T (a®) (300 tim) 



nf^7 7Ki 14 
J&SftJlhTOS 1 3 

rmm i 2 
mm 1 1 

[0 0 19] 

ns^7 7FH4 itmytm 1 5 flff©<£*^»£ n -m n rmm 1 2 momm 

SSftJg 1 5 n pS^7'y KM l 6 hffi^tcv^^i/^A^r^t^^ & K — 
pI^>v KM 1 6 &5§7fcJS 1 5{&Jtf){£*-;i/^p -Jf£«MJ©ig*-;b 
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A^rXFMiZ I nN, GaN, I nGaN^I nAlN&^tfl nGaAl 

, InGaN, InAIN, A 1 GaN&ttfl nGa A 1 NTfcniJJ:^. 
[0 0 2 0] 

■e©S«fiSl:feV^tTMA^^;NH3 &#ALTA 1 N$g©T*feJS 
1 2 SMOCVDST^S^fS. TMA : 30/imol /£\ NH 

3 : 3 S LMCift'^l, ^©^£^£-£6 r A 1 NTil 1 2 CD 

mmizm 1 Mm 2 ic^ c # -v -mm. t . 

I^TOC ±ia^#lC^3VNTNH 3 C0^»$: 1/2-1/3 £ » £ IZ J: U , 

mmiZ, _tf3^#JC;£^TNH 3 C0^a$: 1/4-1/9 £; f £ r i: iZ «fc U , 
Ti&« 1 2CO^Mli04 IC^bfekfy h^£&£„ 
[0 0 2 1] 

JBtcfc^TA l N#c«i#fcj c$tfri;ga:;£[Rj 

ot, A 1 Ntt««spff*lRltC— ^7C«ftC^*S:Ufc«, ^fMfi^ft^Htf;^ 
WtCfiRS-rs. BP*,, ^«»AlI?^Nlfi:^7>f^l/-i/3>bT 

try h^T'&S £ ^/L&„ 



ffi|iE#2 001-3031204 



#2000—189391 

[0 0 2 2] 

X% -IMOCVDit^^ltjajU f&£k&l±tfWm 1 3 MT<Z>£o 

its i o 2 mzftm-r2> (86 (a)), m^x. yvmiz^y^y^yyit 

fto (H6 (b) ) „ 
[0 0 2 3] 

$x±<D&o\z^xymm i 2 ^®<o^fiJgctc s i o 2 ^&&/&*^it#^ 

Ml 3 ZBf&Lf^ £&l 1/T«I1 2/^««IjLh#»Sl 3^P)4Stf 
«c?:MOCVDgfi[:ILt, II I&Mft4&&fc^&¥3*#*0>J*:£ &ff -5 . 
£i\ iSfiSS: 1 1 3 OTCit^fibt, (MOCVD^) tCt£VMi§tf 

M^Liih u ?a (tmg) , hv **/\/TJ\/$=.V2* (tm 

A) ^h'J^fM^^^A (TM I ) £Z&&LXmftMBi.i&2~&Z>Z.£lZJ: 
U, niGaN5:i^^^>>tM^$tS„ ^ (D <fc ? iC It, niGaN^x 
¥**cisV)lf&MZ1±Z>}l. nSGaNl (nS^^vKf 14) lifcJJHaiB'T? 

#7£f&3*i5 (H6 (c) ) 0 3ltcxtT^^rJ/^;i/^SS:«i!WSi:, 77t*;b 
«jt<Z)®{C^fL/TSa^^|Bj{C^^atti^*, tft&m±ftWmi 3<D±Znm 
GaN»\ KitSMItA^^Lt nSG a N tiitS (EI 6 (d 

«l«)ii**lT*»e5tC^S«;^®©nS!^9y K® 1 4*^e»tlS (EI 6 (e) 
) . 

Ifc^T, 5&t?pS!^9v KJ»1 6 SrSiS (MOCVD^) iZ'&^& 

[0 0 2 4] 

#ClC, Ti/Ni &7^^tlTpS^'V KJff 1 6, »3fcJIl 5&tfn§5!^ 
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9 y KM 1 4 BP feiRlSffi >f # >x y ^ > tc «fc *J |$£ U n MA »; K 1 9 
[0 0 2 5] 

Jt 1 6<D_hfC, Au-C ojg3fcffi««JBl 7_&J§M£-*-&. 
[0 0 2 6] 

®A>f stf-^gR^, F E T^nr-tf-^gR^-dfetflCV^ * B # a: -^Ht^fc £ 
$ *l -5 % CD Tffc £ „ 

St) z&m-?zz.£*>x*%z> 0 

[0 0 2 7] 
[0 0 2 8] 

(10) |&ffiAlN»<Z)|g;j?tt0.2~3.0/Am-Cfe*, Ii:^tt6iM7 

tcSHic <z> 1 1 I»gft4fc*f b^«j¥##fli^<Ba83i:£SU 

(11) t&ffiAlNJS©JRj?tt0.5~1.5/ttm'rfe*, rt&Mtt5fM7 



1 3 
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fio, 3i5:Mi:t5iMl~7W (1 0) - (1 1) (D^ifftfrizmM 

& mn v x m t bt^m & v m mm&w±$mm © ± iz 1 1 1 mmit 

2 0) izmm<Dinmmtm&it&®¥mftm*<Dmmjjm 0 

(22) mzT&m<Dmm\ l zmffi€iMWT*$>z>. ztzftwu-rz (20 

(23) mmrmmcDmmz^y hikT'&z, ^t^nmt-r^ (20) tc 

(2 4) Bfjf3T^M©^®lci3VNTBafBM^®(7)^*^®a#J-a-^> 
^I±t5~10 0%tfe5 ( (2 0) \zmM<DlUM^itm 

M±-e3 0~10 0%t^5, Z.£.*!&fflft2> (2 0) JCgB«0>III;»jg<ffc 

iI±t'7 0~10 0%tfeS, Z.£*<&ffll}l~?Z> (20) KSB«©IHifcgffc 

(2 7) MSBTi&JS£^t-£*-ry ^"W: 1 0 0 0°C~ 1 2 0 0TC©^#T 
WfciflS, r £ *!ftffi£.-?Z> (2 0) ~ (2 6) ©VN-rn*MCfB^(DIII^M 

(2 8) ftjfa^fflllhMMli, Fe, Co, Mi, Cr, Mo, W, Ag, Rh&£>*3*l 
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ZmfflLt-tZ (2 0) ~ (2 7) ©VN-rtl^tCfB«©III^^t^^^^# 
(2 9) «rffHT%i»«> III«gft4&^t^&¥*##*e>fc<6, ZHZftWl 

(20) ~ (2 8) (D^mmzmmcDiummtm^t^m^m^m^ 

^iits (29) tcsa«<z)iii^^b%M^^^^<z)^^^ 0 

(3 1) |&3BAlN«©JSJ?tt0.2~3.0^m^&5, (3 0) 

(3 2) |&IBAlNS(Z)|KJ?tt0.5~1.5^ii-C&S, ^ f S (3 0) 

(33) mzT&mzMf&^zxTv^vffiizmmmzmf&Tz^Tv?*: 

*?e>, (20) ~ (3 2) amr*ifrtcfB«©ni&Sfti»^ 

(4 0) 

tffSHS m L T ifeM^® & ifff Bf** jflih*mJB © Jt tc j* S *i €> 1 1 1 i£^<b 

(4 i) mmt. 

sffi hs m L/ & t^j»^® ;& &mmm.&Witttmm © ± tc s ti * 1 1 1 as* t 
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(42) mwtt. 

mmmmLt=. rmmmm %. mtm^±mm &± izmm z n z 1 1 1 mm t 

(4 3) mmf&-gkm±ttnm&. Fe, Co, Ni, Cr, Mo, W, Ag, Rh&tf-*i 

£tf)M:4Mt>*{csiO x , siN x fr «bj§ litis 4>&< m<Dttnfrt>t£2>. Z.}L 

zmmttz (40) ~ (4 2) <D^?nfiHz^M<Duimmfcm?hfc'&m¥m 

(4 0) ~ (4 3) ©^•rtl^fCfH^^III^^b^'fb^W^^ 

o 

(45) ffim&mzv7 7^TmT*3b>), mmrmm kuiN^e>&£, zt. 
znmt^z (4 4) izmMnummtm&it&m^mfom^'o 

(4 6) mtUim<DmmiZ0.2~3.Q/u.mT*2bZ>. 3 £ (4 5) 

icfB«(D 1 1 mmitm&fcisvs^mfom*,, 

(4 7) BtfiHAlN®(DMjitli0.5~1.5/*m-e^>^, 3 iL & £ f £ (4 5) 

tciB«(D 1 1 immitm&it&m^mfam** 

(4 8) t(ffHS«i:MfHT^Mi:(Z)raiciiMS:^x.S, z.£%!&m£tZ> 

(4 0) ~ (4 7) (7)VN-ftl^lCSH«©III^fb^lM^rW#^^ 0 

(50) mfct.. 

<D±izBf&2nzinmmitm&it&m*mifrm}iZffiz-2>> z^t^^mt-t^i 
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(51) m&n&m<D&m*'T9xn?-mmi*3b&. zn^nntt^ a 
so) iz&mtoiummikQMMt&fy^mfcm*. 

(52) mMTMmvmmmffi&mwT'&z, zmzftmntz (so 

(53) mmrmm^mmit^ v htt-e&s. ztzftrnt-tz (so tc 

«T'5~10 0%tfeS, r i:$:#a5:i:-r-£> (5 0) tCSB«©III»lg'ffc& 

(5 5) B«fBT^M©^®JCJ3V%TttffaMM®©^4?)-2>®ai!I^7b\ 
^I±t'3 0~ioo%ffes, r £ Sr^lKh-ra (5 0) tciB*©iii«sgfl: 

»T'7 0~10 0%tfe6, lil&MhtS (5 0) tCffi«CDIII^Sft 

(5 7) tflfia*R««IJtMJPFJBtt, Fe, Co, Ni. Cr, Mo, Ag, Rh&tf^tl 
e><z>i*ft*MfetftcsiO x , SiN x **e>a!«*i«^3&< ll0MfW^*S, ZL£ 
(5 0) ~ (5 6) ©VNt t ti7bHcf3«g©in^fb#;^'f[:^^ 

(5 8) iafaTi&«&> III;«£ft4&**t^*^##5*e>fc<5, 
£.-TZ> (5 0) ~ (5 7) ©^rtl^JCiHIS^IIlKM^ft^ft^frfg^ 

o 

(59) mzmmt-y-77-( rmv&v, mmrmmmm^^^, 
zftrnttz (5 8) Kmm&inmmtm&it&m^mibm*,, 

(6 0) faSEAlN®(DMJ¥«0.2~3.0,am-e&3, d £ & W» £ "T 5 (5 9) 
(6 1) fJfiBAlNJi©|RJ|Ctt0.5~1.5/tim?S)*, Zl £. & 4$« £ 3 (5 9) 

tcta«© 1 1 msiitto&it&Qi^mfcm*. 

(6 2) MiBS*fci&iBT«Jf 3^5:Mtt5 
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(50) ~ (6 1) (D^Tftfrizumtoiummitto&ik&mtpmfrtto 

(7 1) £«©_tlc, f©M^ffiMtt^STiI&Mt5Xf7 

(7 2) 2S«_ttC, *<&3tlf#fc: y h^T^ST^JS^^-T^^^^^ 

(7 3) f&gBTifiJI&TgJifc-f <5*T-y ^tt 1 0 0 0°C~ 1 2 0 0TC©^fe#T 
7?fffctlS, rt&MttS (7 0) ~ (7 2) ©V^-rtl^JCgH«©*S#(3!) 

(7 4) t&gH^««Ilh**»Stt, Fe, Co, Ni, Cr, Mo, W, Ag, Rh^tfiti 
*m®Lh-?Z> (7 0) ~ (7 3) <Z)v^i**i^lcSBtt©«lJB#©»l5i*i6- 

(75) tufBT^Mii, iunmikmmt&*fo¥mib-frt>tzz>. 
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£?2> (7 0) ~ (7 4) <Z)v^4x^JC|B«©«tJS#©»5t^. 

(7 6) t&iaiS«tt-^7 r>f rsi-efey, t&iaT«i*ttAiN^e»3&s, 

ZmmttZ (7 5) KgB«©fltJf#©ii[jg#i$fc. 

(7 7) l5ffiAlNJ5©KJPtt0.2~3.0/ttm^fe-5, Zt^^mt^^ (7 6) 

(7 8) B«fBAlNJi<Z)^tt0.5~1.5^m^$>^, £ H £ £ f S (7 6) 

(7 9) ffi&Ti&M&&f&*&XTy7<DmzmftM*:]&&'tS>X'ry'7Z 
d (7 0) ~ (7 8) <^T*i#Kffi«©ft»#©$83t:£ 

(si) mmTMM&m^teTt x^v-mmx'&z, rt^atts ( 

8 0) lCfBig(D«Ji#<Z>§^#& 0 

(8 2) IJfffiTflSSO^igttWTffi^^-efcS, it&MttS (8 0) 

(8 3) ISfiHT«UB©^®tttTy dtSr^t-rs (80) IC 

i®lt'5~10 0%T'^S, Z.£*ftffi}l-tZ> (80) (CfB«<7)a«^©i^jt 
f£M_tT*3 0-1 0 0%T*&£, (8 0) izmm&mMfoCDm 
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(8 6) mmT&m(nmwiz&^TmmMmffio)&toz>~ffim%}&t>\ 

i£Sj_tT* 7 0~ 1 0 0%T*&£, Z.£*!ftm£.-fZ (8 0) (CfB«©^Jf#:©S§ 

(8 7) @rffHTM5:^-r-5^^^yi± 1 0 0 0t~ 1 2 0 0°C<Z)^#T 
TMffcJiS, ZDi^mW^^ (8 0) ~ (8 6) <wr4T,fr{CfB«tf>«Jgfls© 

(8 8) Mt&m&&llkttmmiZ. Fe, Co. Ni, Ci\ Mo, W, Ag, Rh&tf-Ji 
t><Dmit®)M.Z$lZSiQ r SiN x AMbig{;£*l64>&< H©^f,4S, it 
*m®t£-?2> (8 0) ~ (8 7) <^1^ftfrCfB*£cD«Mtt<D$^#&o 

(8 9) BrflBT^S^, d££#$5: 

^•rs (so ~ (8 8) <n\,*irftfrizmm<Dmmfo(Dmmj]m. 

(9 0) fufaS=K«-9- 7 T4 Tmx*2b y, f&a3T*fiJS«:AlN;fri£>J& -5, 3i: 
fciffSSfc-TS (8 9) JC|B*©M#:cD$5l3g^«S. 

(9 1) f&ffiAlNjg©KJ£tt0.2~3.0AiiO?a&5, (9 0) 

{CfB*©aJS^©^it^^o 

(9 2) |&|BAlNM©l«EJStt0.5~1.5/ti>-efcS, 3 i: £4#$t£l (9 0) 

(9 3) BfffBT^M^^t-SX^^y^B&iCJiaM&^-t-S^^^y^ 
r i: £4#*g5[£:-t£ (8 0) ~ (9 2) ©v^1^ftfr£ffi«0>«UB#©i¥3i;£ 

(ioo) mfct. 

(10 1) 3S«fc, 
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mmmm, l frT&mmwjkT$mm&&m±mm<n±.\zm&z nz> 1 1 imm.it 
(102) rnfan. 

(10 3) BfffB^ftljfcMMJStt. Fe, Co, Ni, Cr, Mo. W, Ag, Rh&tf^ 

tzmmt-tz (ioo) ~ (102) <D^-ftitMzum<?>mmfco 

m.£-?2> (ioo ~ (103) (D^-ttijMzmmvmmfc* 
do5) mmmmtv-yr4rm'e& i J. mmn&mi^^^^^. ^ 

(104) KiB«<DSUff#. 
(10 6) f&i2AlNJS©|RJPtt0.2~3.0/€Bn?feS, li: (10 

5) {cfSliofltStto 

(10 7) Mf2AlNM<Z>^JPte0.5~1.5/imT*&£, (10 

5) izmmommfa* 

z> (ioo) ~ (107) (D^irnfrizmMcDmmfo* 

(110) 
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(111) mmrmmammtT? -mmx$>z>, ztzftmn-rz 
(iio) iznzm<z>mm<bo 

(112) |&S3T«i*©^®ttWrffir^=KT?S)*, z\£Zftm£-?Z> (l l 

0) {CfB«C0^JSflC o 

(113) mmTMM<z>mm$t°y s^-e&s, ^ii&^Mii-rs (no 

(114) i&sBT«i»©^ffijcfiv^Tt«fia«^®©iS«)-5®fliaa-&^, ¥® 
M±T-5~ioo%t^ ^££#$i:£ir£ (iio) jcia«©«tJB#. 

di5) mmT&mo)mmiz&^Tmznm^<n£&&ffimm&f)\ ¥® 

«±T'3 0~ioo%tfes, (iio) izmmommib 

o 

(116) iygHT^S<7)^®{c^VNTBrfiHM^lff©f5i?)^ffia#J^t^, ¥1 
W±t'7 0~10 0%T'fe5, (110) {CfB«(Z)^JS^ 

o 

(117) f&fB/&RBllfc**«-JIfcJU Fe, Co, Ni, Cr, Mo, W, Ag, Rh&tfZl 

(110) ~ (116) ©v^ftfrK:SB«©3tJi#. 

(118) BfffHT^Jgti, um&{tto&4t&Q!¥mftfr*>l3i&. z\£.*m 

mt-tz (i i o) ~ (i i 7) <D^-mfrizmMmmfoo 

(118) lcfH^©«jg#:o 

(120) mmkim<z>mmteo.2~3.0(inT*&z>. ztzmmt-tz (n 
9) izmm&mmfoo 

(i2D mmMm<Dmmizo.5~i.5(inv&2>. (11 
9) iznmnmmfo. 

£ (110) ~ (121) <m^*ijWcffi«a>SUS#. 

d3o) &&£m*mnzmir&um&it&&4t&®¥m{*m£.*ffi*. 
z> 1 1 mmtto&it&m¥m<*%&'X'3b^ x , man 
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(i3i) &&£m*mmzmir&uim&{tto&iti!tto¥m<*m£*m*. 
&nfr*s£ «fc y^sti as, r h£#^£t-£in^M/^ 

(133) Bafar^Mtti o o o°c~i 2 0 otc©&#tt?^/*3*i5, r 

tZHftmH-tZ (13 0) ~ (13 2) ©V^^Kaa*©!!!^^*^ 

atts (130) ~ (133) (D^nmz^m<D\ummtm^hit^m^m 
(135) t5saa£«ii^7T>rT»["efey, t&garifiJBfcuiNfr&fcs, 3 

J:Mtt§ (13 4) {cta^^iii^M^-fb^W^^o 

(13 6) i&IJAlNJB©RJPtt0.2~3.0jtimT?£><5, ^il^iltS (13 
5) JC8a*©III«^fc»*^-&^*fr^. 

(13 7) KffiaAlNJf©|RJ?tt0.5~1.5/tBT&S, (13 

5) fCfB^CDIII^^b^^^^^^o 

CHI] 

Elite, "T^^-v-fc^TifiE&^WffiHT&S,, 
[02] 



£B§E# 2001-303 1 204 



#2000—189391 

[03] 
[04] 

04 fcT<y h^<Z)Ti£Jg£^S EM?It'SSo 
[05] 

[06] 

io #§^^>f^-K 
l l vyr^rmm. 

12 A 1 NTil 

1 3 m^m±unm 

1 4 n§?^y KM 

1 5 fgftjg 

16 p§?#^y KM 
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